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Amendment to the Specification: 

On page 1, lines 3-7: 

Thio application is a CoBtieuatkm-in-Port of-Unit e d Stat es Pat e nt Application 
Serial No. 533,215 filed Juno 1, 1990 whioh in turn io a continuation in part of United 
States Pat e nt Application Sorial No, 106,915 filed September 13. 1989. T his application 
is a divisional of USSN 07/720.282 filed June 24. 1991 (abandoned): which is a 
continuation-in-part of USSN 07/533,245 filed June 4, 1990 (which is now U.S. Patent 
No. 5.055.438"k which is a continuation-in-part of USSN 07/406.945 filed September 13. 
1989 (abandoned). 

On page 4, lines 31-35: 

¥ h e- d e gr ee and typ e of tooticity of a polyol e fin mol e cule ore critical determinanta 
of th e physical properties whioh a rosin oomposod of suoh polym e r mol e oul es will 
e xhibit. Oth e r oiitioal d e t e rminants of the proportion whioh a r es in - will e xhibit ar e th e 
tvpe -The degree and type of tacticity of a polvolefin molecule are critical determinants of 
the physical properties which a resin composed of such polymer molecules will exhibit- 
Other critical determinants of the properties which a resin will exhibit are the type 

On page 4, lines 31-3S: 

Ataotio poly - a olofino are those wh e rein th e hydrooarbyl group s p e nd e nt to tho 
polym e r molooulo backbon e assume no regular ord e r in s pace with roforonco to the 
b ackbon e . Thi s random, or atactic, structur e io represented by a polym e r backbone of 
alt e rnatin g - A tactic poly-q-olefins are those wherein the hvdrocarbvl groups pendent tq 
the polymer molecule backbone assume no regular order in space with reference to the 
backbone. This random, or atactic, structure is represented by a polymer backbone of 
alternating 
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On page 10, lines 26-35: 

For any of th e abov e d e scrib e d mat e rials th e fina l fesin proportios and thoir 
s uitability for particular applications d e p e nds on th e- typo of - taotioity, tho molting point 
(atoroorogularity), the average mokxHilar -weight, -the mokculor w e ight distribution, -the 
typ e and l e vel of monom e r and comonom e r, th e se qu e nc e distribution, and th e pr e s e nc e 
or abGonco of hoad or ond group functionality. Aooordingly, tho oatnlyot system by whioh 
s uch a s t e r e or e uglar poly a ol e fin s r e sin is to b e produc e d s hould - d es irably b e v e rsatil e in 
t e rm s of Mw, MWD, F or any of the above described materials the final resin properties 
and their suitability for particular applications depends on the type of tacticity. the 
melting point (stereoregularitv). the average molecular weight, the molecular weight 
distribution, the type and level of monomer and comonomer, the sequence distribution, 
and the presence or absence of head or end group functionality. Accordingly, the catalyst 
system by which such a stereoreuglar poly-a-olefins resin is to be produced should 
d_esjrablv be versatile in terms of Mw. MWD. 

On page 11, lines 32-35: 

Catalyota that produoo iootaotio polyol e fins ar e also di s clos e d in Patent No. 
4,794,096. This pat e nt also di s clo se s a ohiral, ot e roorigid motallooono catalyst whioh i s 
aotivatod - by an alumoxan e oocatalyat whioh io Catalysts that produce isotactic 
polyolefins are also disclosed in Patent No. 4.794.096. This patent also discloses a chiral, 
stereorigid metallocene catalyst which is activated by an alumoxane cocatalvst which is 

On page 12, lines 32-35; 

Mor e r e c e ntly, a metollooono based catalyst oystom hag boon di s closed whioh io 
s tat e d to b e capable of production of s yndiotaotio polypropyl e n e of high atoroorogularity. 
U.S. Patent No., 1,892, 8 51 describe s - M ore recently, a metallocene based catalyst system 
has been disclosed which is stated to be capable of production of syndiotactic 
polypropylene of high stereoregularitv. U.S. Patent No.. 4.892.851 describes 
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On page 15, Bnes 33-35: 

L is a n e utral - fc e wio baoo ouoh as diothylotbar, totntethylammoruum ohlorid e , 
totmhvdrofuran. dim e thvlonilin e . anilin e , trim e thvlphosphino. n L is a neutral Lewis base 
such as diethvlether. tetraethylammonium chloride, tetrahvdrofirran. cUmethylaniline, 
aniline, trimethylphosphine. n- 

On page 18, lines 33-35: 

{Ggftm& t) is a cyclop e ntadi e nyl ring which is substituted with from zero to four 
sub s titu e nt group s R, "x" i s 0, 1, 2, 3, or 4 denoting the degree of s ub s titution, and-eooh 
oubatitutmt group R io, independently, a radical selected from a group oonsioting of C y 
€20 hydrooarbyl radicals, sub s titut e d Ci -Gafr hydrocarbyl radical s wh e rein on e or mor e 
hydrog e n atoms is r e plac e d by a halog e n radical, an omido radical, a pho s phido rodioal, 
and alkoxv radical or other (CgHj ^ R ^ is a cvclopentadienvl ring which is substituted 
with from zero to four substituent groups R. "x" is 0. 1. 2. 3. or 4 denoting the decree of 
substitution, and each substituent group R is. independently, a radical selected from a 
grou p consisting of Q-C™ hvdrocarbvl radicals, substituted Ci-Cgflhydrocarbyl radicals 
wherein one or more hydrogen atoms is replaced bv a halogen radical, an amido radical, a 
phosphido radical, and an alkoxv radical or other 

On page 19, lines 34-35: 

T io a oovalont bridging group containing a Group IV A or - V A e l e m e nt such- as? 
but not limited to. a dialleyl. T is a covalent bridging group containing a Group IV A or V 
A element such as. but not limited to. a dialkvl. 

On page 21, lines 22-35: 

Suitable hydrooarbyl and oubotitut e d hydrooarbyl radicals, whioh may be 
substitut e d as an R group for Qt least on e hydrog e n atom in tho cyolop e ntadienyl ring, 
will contain from 1 to about 20 carbon atoms and inol u do s traight and branched allcyl 
fa dioals, cyclic hydrocarbon radicals, alky! substituted oyolio hydrocarbon rodioala, 
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oromatio radioals, and alkyl substituted oromotio radicals,- amido-substituted hydrocarbon 
radicals, phosphido substitut e d hydrocarbon radicals, alkoxy substituted hydrooorbon 
radicals, and oyolopentadionyl ring s containing ono or more fusod s aturated or 
unsaturat e d rings. Suitable organoni e tollio radicals, wbioh may b e s ub s titut e d as an R 
group for at l e ast one hydrog e n atom in th e oyolop e ntadi e nyl ring, inolud e Suitable 
hydrocarbyl and substituted hydrocarbyl radicals, which may be substituted as an R 
group for at least one hydrogen atom in the cyclopentadienvl ring, will contain from 1 to 
about 20 carbon atoms and include straight and branched alkvl radicals, cyclic 
hydrocarbon radicals, alkvl-substituted cyclic hydrocarbon radicals, aromatic radicals, 
and alkvl substituted aromatic radic^s^amido-substituted. hydrocarbon radicals, 
phosphido-substituted hydrocarbon radicals, alkoxv-substituted hydrocarbon radicals, and 
cyclopentadienvl rings containing one or more fused saturated or unsaturated rings. 
Suitable organometallic radicals, which may be substituted as an R group for at least one 
hydrogen atom in the cyclopentadienvl ring, include 

On page 22 lines 13-25: 

Suitabl e hydrocarbyl and oubotitutod hydrooorbyl radicals, which may -fee 
substitut e d an on R* group for - at - l e a s t on e hydrogen atom in the hotoroatom J ligond 
group, will contain - from 1 to about 20 carbon otomo and include straight and branched 
al kylradioals, cyclic hydrooorbon radioals, alkyl -s ubstituted oyolio hydrooorbon radical s , 
aromatic radicals and olleyl substitut e d aromatic radical, halogen radicals, omido radioQlo, 
phosphido radicals and th e lik e . Examples of hotoroatom ligand groups (JR* - ^) which 
ar e suitablo as a constitu e nt group of tho Group IV B transition metal oompon e nt of th e 
oatalyst syst e m ar e identified in oolumn 3 of Tabl e 1 under the heading ( JR^ ^Suitable 
R 1 radicals of the heteroatom J ligand are independently a hydrocarbyl radical selected 
from a group consisting of 1 to about 20 carbon atoms and include straight and branched 
alkvl radicals, cyclic hydrocarbon radicals, alkyl-substituted cyclic hydrocarbon radicals, 
aromatic radicals and the like; substituted Cj-Cgg hydrocarbyl radicals wherein one or 
more hydrogen atom is replaced by a halogen radical, an amido radical, a phosphido 
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radical, an alkoxy radical, or a radical containing a Lewis acidic or basic functionality, 
and the like. Examples of heteroatom ligand groups (TR 1 which are suitable as a 
constituent group of the Group IV B transition metal component of the catalyst system 
are identified in column 3 of Table 1 under the heading f JR 1 ^ ). 

On page 22, lines 26-35; 

• Table-! ' dopiota - roproBontativc oonotituont moiotioo for tho "Group IV B tmnoition 
metal component", tho Hat ia for illuotmtivo purpooon only ond ohould not bo oongtruod to 
b e limiting in any way. A number of final oomponento may bo formed by permuting all 
poaoiblo oombinations of - th e oonstitu e nt moi e ti e s with e ach oth e r. Illustrati ve 
compounds ar e : dim e thylDilylfluor e nyl - t - butylamido zirconium diohlorido, 
dimothyloilylfluoronyl t butylamido riafhtum - diohlorid o , 

dimemvbilvlfluorcnvlevoloh e xvlflmid e airoohiumdiharidofl T able 1 depicts representative 
constituent moieties for the "Group IV B transition metal component", the list is for - 
illustrative purposes only and should not be construed to be limiting in any way. A 
number of final components may be formed by permuting all possible combinations of 
the constituent moieties with each other. Illustrative compounds are: 
dimethylsilylfluorenvl-t-butvlamido zirconium dichloride. dimethvlsilvlfluorenvl-t- 
butvlamido hafnium dichloride. 

dimemylsilylfluorenvlcvclohexvlamido23rocm'umdihalides 

On page 28, lines 33-35: 

Tho catalyst oyotom may b e conveniently prepared by plooing tho selected Group 
IV B transition motal compon e nt and the aolootod olumoxan e compon e nt in any T he 
catalyst system may be conveniently prepared by placing the selected Group IV B 
transition metal component and the selected alumoxane component in any 
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On page 30 lines 24-3S: 

fe a - preferred e mbodiro e Htof th e- proc e ss of this ia ve ntiony th e oatalyat oyot e m io 
utilized in tho liquid phaoo (oluny, solution, tmoponoion or bulk phaoo or oombinntion 
th e r e of^ high pr e ssur e fluid - pha se- or - gas - phas e polym e ri^tionof - ano - o le fin monomer. 
Th e s e proc e ss e s may b e e mploy e d singularly or in series. Th e liquid phas e proc e ss 
compris e s the st e ps of contacting an a - olefin monom e r with th e catalyst - syst e m in a 
s uitable - polymerization diluent and roaoting oaid monomer in tho prooonoo of said 
catalyst syst e m for a tim e and at a t e mperatur e suffioiont to produce a poly - a - olofin of 
high orystallirnty and molecular weight. In a preferred embodiment of fee process of this 
invention, the catalyst system is utilized in the liquid phase (slurry, solution, suspension 
or bulk phase or combination thereof), high pressure fluid phase or gas phase 
polymerization of an ct-olefin monomer. These processes may be employed singularly or 
in series. The liquid phase process comprises the steps of contacting an a-olefin 
monomer with the catalyst system in a suitable polymerization diluent and reacting said 
monomer in the presence of said catalyst system for a time and at a temperature sufficient 
to produce a polv-a-olefin of high crystallinity and molecular weight. 

On page 31, lines 29-35: 

By appropriate soloction of (1) Group IV B transition metal compon e nt for us e in 
the catalyst syst e m; (2) the typo and amount of alumoxan e us e d; (3) the polymerization 
diluent typ e and volume; ( 4 ) reaction temperatur e ; and (5) reaotion pr e aouro, ono may 
tailor tho product polymer to tho weight average molecular w e ight value dooirod whilo 
still maintaining th e B y appropriate selection of (1) Group IV R transition metal 
component for use in the catalyst system: (2) the type and amount of alumoxane used: (31 
the polymerization diluent type and volume: (4) reaction temperature: and (5) reaction 
pressure, one may tailor the product polymer to the weight average molecular weight 
value desired while still maintaining the 
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On page 33, lines 31-35; 

Compound A: Part 1. MoaSiCa (7.5 ml, 0.062 mol) was diluted with - 30 ml of 
Tiff. A t BuPL^Li solution (7.29 g, 0.057 mol, ■ 100 ml of thf) woo alowly added, and 
fe e r es ulting mixtur e was allow e d to stir ov e rnight Tho thf woo removed in vacuo. 
P e ntan e was add e d Compound A:_ - Fart 1 . Me^SiCn (7.5 ml. Q.062 mol) was diluted 
with -30 ml of THF. A t-BuHdCyLi solution (7.29 p. 0.057 mol. -100 ml of THF"! was 
slowly added, and the resulting mixture was allowed to stir overnight. The THF was 
removed in vacuo. Pentane was added 

On page 34, lines 32-35: 

Compound B: Port 1. MoaSiCU (210 ml, 1.25 mol) woo diluted with a mixture of 
e ther and thf. LiMoCj & t (25 g, 0.29 mol) was alowly added, and the requiting mixture 
woo allowed to stir for a fow hours, after which Compound B: Part 1. Me^SiCl; (210 
ml. 1.25 mol) was diluted with a mixture of ether and THF. LiMeCgH^ (25 g. 0.29 mol) 
was slowly added, and the resulting mixture was allowedjp_sjfrJbr a few hours, after 
which 

On page 38, lines 28-35: 

Compound G: Port 1. LiCgH^O g, 0.33 mol, lithiotod ind e n e ~ Li(Hind)) - wn s 
alowly nddod to Mo 2 SiCla (60 ml, 0. 4 9 mol) in ether and THF, Tho reaction was allow e d 
to stir for 1 .5 hours prior to removing th e s olv e nt via vacuum. Petroleum other was th e n 
added, and - LiCl was filt e r e d off. Th e solvent woo removed from th e filtrat e via vaouum, 
leaving bohind th e pal e yellow liquid, (Hind)M(uSiCl (55:1 c. 0.27 mol). Compound G: 

Part 1 . L1C9H7 (40 g. 0.33 mol. lithiated indene = Li(Hind)) was slowly added to 
Me» , StCl» (60 ml. 0.49 mol) in ether and THF. The reaction was allowed to stir for 1.5 
hours prior to removing the solvent via vacuum. Petroleum ether was then added, and 
LiCl was filtered off. The solvent was removed from the filtrate via vacuum, leaving 
behind the pale yellow liquid. (Hind)Me a SiCl (55:1 g. 0.27 molY 



USSN: 07/973,261 8 
I:BPCyLaw/Pro3rcution/EMCCPK>5e(^on/89B0 

PAGE 12/23 « RCVD AT 5/2312005 7:56:07 PM [Eastern Daylight rime] • SVR:USPT0-EFXRF-1/1 • DNIS:8729305 * CSID:281 834 1438 * DURATION (mm-ss):0M6 



MPIY-23-2005 19:42 



BCIT LAU TECH 



281 834 1438 P 
Attorney Docket No. 89B010C/4 



On page 40, lines 34-35: 

Part 2. M e a Si(Me € j H 4)Cl (10.0 g, 0.058 mol) waa diluted with e th e r. 
kiHNQJjxx (6. 1 g. 0.5 8 mon wan Part 2. MoSifMeC^X:! (10.0 e. 0.058 mon was 
diluted with ether. LiHNCgHi v (6.1 e, 0.58 moll was 

On page 41, lines 29-35: 

Part 2. MOaSiCMoCs H OCl (10-0 g» 0.059 mol) wao dilutod with other. LiHN 2,5 
t-BuaQ6Ha (12.2 g, 0.5 8 mol) was slowly added and the mixture wa s allow e d to stir 
overnight. The solv e nt was r e mov e d via vacuum and toluono was added to pr e oipitat e 
th e LiCl. Th e tolu e n e wa s r e mov e d from th e filtrat e leaving behind a palo y e llow liquid, 
M e jSifMcC^aiN^.S - t - But GjBi V Tho viold P art 2. McSifiMeCJklCl ( 10.0 g. 
0.059 mon was diluted with ether. UHN-2.5-t^Bu9C^H ? fl2.2 g. 0,58 mol) was slowly 
added and the mixture was allowed to stir overnight. The solvent was removed via 
vacuum and toluene was added to precipitate the LiCl. The toluene was removed from 
the filtrate leaving behind a pale yellow liquid. Me 2 Si(MeC^^(HN-2.5-t-Bu2CjHA 
The yield 

On page 42, lines 34-35: 

Using tho oam e- r e aetor - d e sign and general procedure already d e aoribod, 100 ml of 
tolu e n e , 100 ml U sing the same reactor design and general procedure already described. 
100 ml of toluene. 100 ml 

On page 43, lines 28-35: 

Uoing tho same r e actor d es ign and-gonoral pro oo duro alr e ady d e scrib e d, 100 ml of 
toluono, 200 ml of propylen e , 5 ml of 1.0 M MAO, and 6. 4 mg of compound D (5 ml of 
i Z - A rog of compound D in 10 ml of tolu e ne) w e re addod to tho roaotor. Th e r e aotor waa 
heated at 30°C and th e r e action was allowed to run for on e hour, followed by rapidly 
cooling and venting oystom. Th e polym e r wao prooipitat e d out and filt e r e d off giving 1 . 4 
g of crystalline polypropylono (MW - 76.900. MWD - 1.5S3. m - U sin fl the same 
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reactor design and general procedure already described. 100 ml of toluene, 200 ml_of 
propylene. 5 ml of 1 .0 M MAO, and 6.4 mg of compound D (5 ml of 12.4 mg of 
compound D in 10 ml of toluene") were added to the reactor. The reactor was heated at 
30"C and the reaction was allowed to run for one hour, followed by rapidly cooling and 
venting system, The polymer was precipitated out and filtered off giving 1.4 g of 
crystalline polypropylene (MW = 76.900. MWD = 1.553, m = 

On page 44, lines 22-35: 

Using tho oomo reactor dosign and gonoral proooduro already doqoribod, 200 ml of 
tolu e n e , 200 ml of propyl e n e , 5.0 ml of 1 ,0 M MAO, and 5.5 mg of compound G (5.0 ml) 
of - 1 1.0 - mg of compound ■ G - ifr4 ' 0 - ta l- p £ tohi e n e ') U sing the same reactor design and 
general procedure already described. 200 ml of toluene. 200 ml of propylene. 5.0 ml of 
1.0 M MAO, and 5.5 me of compound G (5.0 ml) of 1 1.0 mg of compound G in 10 ml of 
toluene) 
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